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(54) Coaxial connector 

(57) The invention provides a coaxial connector 
wherein a bushing (2) can be mounted to a housing (1 ) 
more easily, poor pressure resistance and characteristic 
impedance due to socket displacement can be eliminat- 
ed, and deformation of the front end (23) of the socket 
(3) can be prevented. The coaxial connector of the in- 
vention includes projections (21 ) along the outer periph- 
ery of the bushing (2), and cutouts (15) in the housing 



(1) . The bushing (2) has a cover (22) that covers the 
upper portion of the socket (3). In addition, the bushing 

(2) has a tapered intermediate portion (24) between its 
base portion (25) and its front end (23). The bushing (2) 
is positioned around the axis, and displacement of the 
mounting position of the socket (3) to the bushing (2) 
and deformation of the front end (23) of the socket (3) 
are prevented. 
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D scription 

BACKGROUND OF THE INVENTION 

Fi Id of the Invention 

The present invention broadly relates to a coaxial 
connector and. more particularly, to a small coaxial con- 
nector used for connecting a coaxial cable to a recep- 
* tacle, for example, in a portable communication device. 

Description of the Related Art 

A description will now be given of the construction 
of a conventional coaxial connector, with reference to 
Figs. 7 and 8. 

Referring to Fig. 7, the conventional coaxial con- 
nector comprises a metallic housing 71, a socket 73, 
and a bushing 72. The housing 71 includes a cylindrical 
portion 74 which comes into contact with the outer con- 
ductor portion of a receptacle (not shown in Fig. 7), a 
cover 75 for covering an upper opening of the cylindrical 
portion 74, and a crimping portion 76 for gripping an out- 
er conductor portion 78a of a coaxial cable 77. The in- 
sulating bushing 72 is accommodated in the cylindrical 
portion 74 of the housing 71, and the socket 73 which 
comes into contactwith thecentral conductor of the re- 
ceptacle (not shown in Figure 7) is held by the bushing 
72. The central conductor portion 78b of the coaxial ca- 
ble 77 is connected to the socket 73. 

Fig. 8 is a perspective view of the bushing 72 of Fig. 
7, in which a socket 73 is fitted into a hole 80 formed in 
the bushing 72 at its central axis. As illustrated in Fig. 
7, a plurality of pawls 79 extend radially outward from 
the socket 73, which engage the bushing 72 to prevent 
,the socket 73 from being removed from the hole 80. 

However, such, a conventional coaxial connector 
has the following problems. A cutout needs to be formed 
in the bushing 72 which is mounted into the housing 71 
in order to insert the front end of the coaxial cable, as 
illustrated in Fig. 8. The coaxial cable must be mounted 
in the housing 71 1 . with the cutout facing the direction of 
the extension of the coaxial, cable. This, however, is dif- 
ficult to accomplish because the bushing 72 tends to ro- 
tate around the axis. ^ 

Carelessness when fitting the socket 73 into the 
bushing 72 or when mounting a completed coaxiaj con- 
nector into the receptacle causes an abnormally high 
upward stress to be exerted onto the socket 73, displac- 
ing the socket 73 upward from the predetermined posi- 
tion. This results in a smaller distance between the sock- 
et 73 and the cover 75 of the housing 71 . A smaller dis- 
tance may Jead to poor pressure resistance and. char- 
acteristic impedance. 

In addition, since the socket 73 projects below from 
the bottom face of the bushing 72, the front end of the 
socket 73 has a tendency to defornr\due to external forc- 
es xerted thereto during mounting of the coaxial con- 
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. nector into th % receptacle or the like. This problem might 
be overcom by increasing the height of the bushing 72 
so that the socket 73 does not protrud from the bottom 
face of the bushing 72. This, however, cannot be done 

5 because the lower portion of the bushing 72 is tapered 
to allow the cylindrical portion 74 of the housing 71 to 
be pressed inward in order to let the cylindrical portion 
74 deform, as it comes into contact with the outer con- 
ductor portion of the receptacle to be mounted therein. 

io Accordingly, when the height of the bushing 72 is in- 
creased, as mentioned above, the lower portion of the 
bushing 72 becomes thinner, thus making it difficult to 
form the bushing 72 when producing a smaller coaxial 
connector 

15 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a coaxial connector in which the bushing can be 

20 easily mounted to the housing. 

Another object of the present invention is to provide 
a coaxial connector which makes it possible to eliminate 
the problem of poor pressure resistance and character- 
istic impedance resulting from socket displacement. 

2S A further object of the present invention istoprovide 
a coaxial con nector which makes it possible to prevent 
deformation of the front end of the socket. . 

In a first aspect of the present invention, in order to 
facilitate positioning around the axis when mounting the 

30 bushing to the housing; projections are formed along the 
outer periphery of the bushing, and cutouts for engaging 
the projections of the bushings are formed along the pe- 
riphery of the cylindrical portion of the housing. When 
the bushing is being mounted to the housing, the pro- 

35 jections of the bushing engage the cutouts of the hous- 
ing to thereby position the bushing around the axis. 

In a second aspect of the present invention, in order 
to prevent displacement of the mounting position of. the 
socket to the bushing, the bushing is provided-with a 

40 cover which covers holes in the bushing, while the sock- 
et is being held by the bushing. The cover of the bushing 
covers the upper portion of the socket in order to hold 
the socket in position. - • . • • 

To limit the amount of projection of the socket from 

45 the bushing, in a third aspect of the present invention, 
the front end of the bushing in the direction of which the 
bushing is inserted into the housing is such as to extend 
up to the region around the end of the socket. In addition, 
the outer periphery of the front end can be made smaller 

so than the outer periphery of the base portion to form a 
tapered intermediate portion between the front end of 
the-bushing and the base portion. Since only the inter- 
mediate portion of the bushing is tapered, the length of 
the bushing in -the axial direction can be made long, with- 

55 out ..having to make the lower end of the bushing ex- 
tremely thin, so that it js possible to limit. the projection 
amount of the socket from the bushing even for a small 
coaxial- connector. - 
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According to th coaxial connector of the first as- 
pect of the present invention, when mounting a bushing 
to a housing, the projections of the bushing engage th 
cutouts of the housing to thereby position the bushing 
around the axis, so that the bushing can be mounted to 
the housing more easily. 

According to the coaxial connector of the second 
aspect of the present invention, the cover of the bushing 
covers the upper portion of the socket in the bushing in 
order to hold the socket in position, thus preventing dis- 
placement of the mounting position of the socket to the 
bushing. 

According to the coaxial connector of the third as- 
pect of the present invention, since only the intermediate 
portion of the bushing is tapered, the projection amount 
of the socket from the bushing can be limited in length 
even for a small coaxial connector, without having to 
considerably decrease the thickness of the tower end of 
the bushing when it is made long in the axial direction, 
so that it is possible to prevent deformation of the front 
end of the socket 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view of the com- 
ponent parts of a coaxial connector of a first embodi- 
ment of the present invention. 

. Figs. 2a - 2e illustrate the construction of a bushing 
used in the coaxial connector of the first embodiment of 
the present invention shown in Fig. 1 . 

Figs. 3a - 3c illustrate the construction of the bush- 
ing used in the coaxial connector of the first embodiment 
of the present invention shown in Fig. 1 . 

Fig. 4 is a perspective view of a receptacle in rela- 
tion to the coaxial connector. 

Figs. 5a - 5c are cross sectional views of the coaxial 
connector which is being mounted into the receptacle. 

- Fig. 6 is a perspective view of a form of the bushing 
used in a coaxial connector of a second embodiment of 
the present invention. 

' "Fig. 7 is a cross-sectional view of. the construction 
of a conventional coaxial connector. 

Fig. 8 is a perspective view of the construction of a 
bushing used in the conventional coaxial connector. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A description will now be given of the construction's 
of the coaxial connectors of the preferred embodiments 
of the present invention, with reference to Figs. 1 to 6. 

Fig. 1 is an exploded perspective view of the com- 
ponent parts of a coaxial connector. Referring to Fig. 1 , 
reference numeral 1 denotes a metallic housing formed 
by punching, and bending and holding a metal sheet; 
reference numeral 2 denotes a bushing made of insu- 
lating synthetic resin; and reference numeral 3 denotes 
a socket formed by punching, and bending and folding 



a metal sheet. The housing 1 includes a cylindrical por- 
tion 1 4 which comes into contact with the outer conduc- 
tor portion of a receptacle (not shown in Fig. 1 ), a cover 
1 2 for covering the upper opening of the cylindrical por- 
s tion 14, and crimping portions 13a, 13b, and 13c for 
crimping to a coaxial cable to grip the cable. Cutouts 1 5, 
15 are formed in the upper periphery of the cylindrical 
portion 14. Additional cutouts are formed in the lower 
periphery of the cylindrical portion 14 to permit the cy- 
10 lindrical portion 14 to be pressed inward when it is in- 
serted into a receptacle. Protrusions 21, 21 which en- 
gage in the cutouts 15, 15 of the housing 1 are provided 
at the outer periphery of the bushing 2. 

As used herein, "cylindrical" is to be given its math- 
is ematical definition as a surface generated by a straight 
line which moves so that it always intersects a given 
plane (directrix) and remains parallel to a fixed line that 
intersects the plane of the directrix. This includes circu- 
lar cylinders, quadric cylinders, elliptic cylinders, para- 
20 bolic cylinders, hyperbolic cylinders, as well as cylinders 
whose directrix and right sections are polygons. 

■ In addition, the bushing 2 has a cover 22 for cover- 
ing central holes 26 in the bushing 2 for holding the sock- 
et 3. Further, the bushing 2 has a front end portion 23 
25 in the direction of which the bushing 2 is inserted into 
the housing 1 with an outer periphery thereof being 
smaller than the outer periphery of a central base portion 
25 in the bushing 2, thereby forming a tapering interme- 
diate portion 24 located between the base portion * 25 
30 and the front end portion 23. The socket 3 is constructed 
so as to allow for insertion of a center conductor portion 
41 of a coaxial cable 4 into it. ? 

Figs. 2a, 2b, 2c, 2d, and 2e are illustrations of the 
construction of the bushing 2 of Fig. 1 ; More specrficalty, 
3S Fig. 2a is a cross-sectional view of the construction ; in a 
plane passing through the central axis of the cover 22 
and the bushing 2. Figs. 2b, 2c, 2d, and 2e are a top 
view, a front view, a bottom view, and a right side view 
of the construction, respectively. As illustrated in Figs. 
40 2a to 2e, a wedge-shaped cutout 27 is : formed in' the 
base portion of the cover 22 so as to allow the cover 22 
to bend at the wedge-shaped cutout 27. Two holes 26, 
with a band of material between them, are provided in 
the central part of the bushing 2 for insertion of respec- 
ts tive electrodes of the socket 3 of Fig. 1. Socket 3 in- 
cludes a bridging portion connecting its electrodes to- 
gether. When the electrodes of socket 3 are inserted into 
respective holes 26 of the bushing 2, this bridging por- 
tion of the socket 3 overlies the' band of material be- 
so tween the holes 26. 

Figs. 3a, 3b, and 3c are a top view, a front view, and 
a right side view of the construction of the bushing 2, 
with the holes being covered by the cover 22. As illus- 
trated in the figures, the upper side of the bushing 2 is 
ss mad substantially level or co-planar when the cover 22 
is bent over to cov r the holes 26, and the cover 12 of 
th housing 1 covers the upper portion of the bushing 2. 
Fig. 4 is a perspective view of a coaxial connector 
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having a coaxial cable mounted thereto in relation to a [ 
receptacle. Referring to Fig. 4, ret rence numeral 5 de- 
notes a receptacle which is mounted onto a circuit sub- 
strat or the like. The receptacle 5 includes a central 
conductor portion 51 , an out r conductor portion 52, and 
a leading terminal 53 of the central conductor portion 51 . 

Figs. 5a, 5b, and 5c are cross-sectional views of the 
coaxial cable being mounted to the coaxial connector 
and the coaxial connector being mounted into the re- 
ceptacle. Referring to the figures, reference numeral 41 
denotes a central conductor portion of the coaxial cable; 
reference numeral 42 denotes an insulation portion; ref- 
erence numeral 43 denotes an outer conductor portion; 
and reference numeral 44 denotes an outer sheath. As 
illustrated in the figures, the central conductor portion 
78b of the coaxial cable and the outer conductor portion 
43 of the coaxial cable are electrically connected to the 
socket 73 and the crimping portion 13a of the housing 
1 , respectively. 

In inserting a coaxial connector with such a coaxial 
cable connected thereto into the receptacle 5, the cylin- 
drical portion 14 of the housing 1 is pressed inward, as 
shown in Figs. 5a and 5b. During the insertion, the bush- 
ing 2 does not interfere with the socket 3 because the 
bushing 2 has a tapered portion 24. When the coaxial 
connector is further pushed into the receptacle 5, the 
cylindrical portion 14 of the housing 1 widens due to its 
resiliency, resulting in engagement with the outer con- 
ductor portion 52 of the receptacle 5. When this occurs, 
the socket 3 comes into contact with the central conduc- 
tor portion 51 of the receptacle 5. 

Fig. 6 illustrates an example of another bushing 
having a different form. As described above, the bushing 

2 illustrated in Fig. 1 or the like has two projections 21 , 
21 which are disposed opposite each other with respect 
to a central axis being the central line of the housing 1 , 
when the two projections 21 , 21 are engaging the cut- 
outs 15, 15 of the housing 1. The bushing 2 of Fig. 6, 
however, only needs to have at least one projection por- 
tion 21 . In addition, the cover 22 may be formed to have 
cylindrical sides and so as to cover the entire upper por- 
tion of the bushing 2, as illustrated in Fig. 6, although in 
the bushing 2 of Fig. 1 the cover 22 was formed so as 
to cover only the holes 26 of the bushing 2. 

According to the coaxial connector of the first as- 
pect of the present invention, when mounting the bush- 
ing 2 to the housing 1 , the projections 21, 21 of the bush- 
ing 2 engage the cutouts 1 5, 1 5 of the housing 1 to there- 
by position the bushing 2 around the axis, so that the 
bushing 2 can be mounted to the housing 1 far more 
easily. 

According to the coaxial connector of the second 
aspect of the present invention, the cover 22 of the bush- 
ing 2 covers the upper portion of the socket 3 in order 
to hold the socket 3 in position, thereby preventing poor 
pressure resistance and characteristic impedance due 
to displacement of the mounting position of the socket 

3 to the bushing 2. 



According to the coaxial connector of the third as- 
pect of the present invention, since only the intermediate 
portion 24 of the bushing 2 is tapered, it is possible to 
limit the amount of projection of the socket 3 from the 

5 bushing 2 even for a small coaxial connector, without 
having to considerably decrease the thickness of the 
lower end of the bushing 2 when it is made long along 
the axial direction, so that deformation of the front end 
of the socket 3 can be prevented. 

10 The present invention has been described by way 
of exemplary embodiments to which the present inven- 
tion is not limited. The scope of the invention is to be 
determined by reference to the claims appended hereto. 
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Claims 

1. A coaxial connector comprising: 

20 a metallic housing (1) including a cylindrical 

portion (14) which comes into contact with an 
outer conductor portion of a receptacle, a cover 
(12) for covering an upper opening of said cy- 
lindrical portion, and a crimping portion (13) for 

& gripping at least an outer conductor portion of 

a coaxial cable; 

a socket (3) for electrically connecting to a cen- 
tral conductor portion of said coaxial cable and 
which comes into contact with a central conduc- 

30 tor portion of said receptacle; and 

an insulating bushing (2) for holding said socket 
(3) at a central axis of said bushing, said bush- 
ing being mounted into said cylindrical portion 
(14) of said housing; 

35 wherein at least one projection (21) is formed 

along an outer periphery'of said bushing, and 
at least one cutout (15) for engaging said at 
least one projection is formed along a periphery 
of said cylindrical portion of said housing (1). 

40 

2. A coaxial connector comprising: 

a metallic housing (1) including a cylindrical 
portion (14) which comes into contact with an 

45 outer conductor portion of a receptacle, a cover 

(12) for covering an upper opening of said cy- 
lindrical portion, and a crimping portion (13) for 
gripping at least an outer conductor portion of 
a coaxial cable; 

so a socket (3) for electrical connecting to a central 

conductor portion of said coaxial cable and 
which comes into contact with a* central conduc- 
tor portion of said receptacle; and 
an insulating bushing (2) having holes (26) for 

55 holding said socket (3) at a central axis of said 

bushing, said bushing being mounted into said 
cylindrical portion (1 4) of said housing; - 
wherein said bushing (2) has a cover (22) for 
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covering said holes (26). 

A coaxial connector comprising: 

a metallic housing (1) including a cylindrical $ 
portion (14) which comes into contact with an 
outer conductor portion of a receptacle, a cover 

(12) for covering an upper opening of said cy- 
lindrical portion (14), and a crimping portion 

(13) for gripping at least an outer conductor por- 10 
tion of a coaxial cable; 

a socket (3) for electrically connecting to a cen- 
tral conductor portion of said coaxial cable and 
which comes into contact with a central conduc- 
tor portion of said receptacle; and is 
an insulating bushing (2) for holding said socket 
(3) at a central axis of said insulating bushing, 
said bushing being mounted into said , cylindri- 
cal portion (14) of said housing; 
wherein a front end (23) of said bushing (2) in 20 
a direction in which said bushing is inserted into 
said housing (1 ) extends up to a region around 
an end of said socket (3), and an outer periph- 
ery of said front end (23) is smaller than an out- 
er periphery of a base portion (25) of said cy- 2s 
lindrical portion of said housing, a tapered in- 
termediate portion (24) interconnecting said 
front end (23) and said base portion (25) of said 
bushing. 

30 

A coaxial connector according to claim 2 or 3, 
wherein at least one projection (21 ) is formed along 
an outer periphery of said bushing, and at least one 
cutout (1 5) for engaging said at least one projection 
. is formed abng a periphery of said cylindrical por- 35 
tion of said housing (1). 

A coaxial connector according to claim 1 or 4, 
wherein said bushing (2) has two projections (21) 
formed along said outer periphery of said bushing, 40 
and said cylindrical portion (14) has two cutouts (15) 
for engaging said two projections formed along said 
periphery of said cylindrical portion of said housing. 

A coaxial connector according to claim 1 or 3, 45 
wherein said bushing has holes (26) for holding said 
socket (3) at said central axis of said bushing (2) 
and has a cover (22) for covering said holes in said 
bushing. 

so 

A coaxial connector according to claim 2 or 6, 
wherein said cover. (22) has parallel sides and, 
when covering said holes (26) in said bushing, said 
cover is co-planar to a top surface of the outer pe- 
riphery of said bushing. 55 

A coaxial connector according to claim 7, wherein 
said cover (22) includes a wedge-shaped cutout 



\ (27) in a base portion of said cover. * 

9. A coaxial connector according to claim 2 or 6, 
wherein said cover (22) has cylindrical sides and, 
when covering said holes (26) in said bushing, cov- 
ers a top surface of the outer periphery of said bush- 
ing. . 

10. A coaxial connector according to claim 1 or 2, 
wherein a front end of said bushing (2) in a direction 
in which said bushing is inserted into said housing 
(1) extends up to a region around an end of said 
socket (3), and an outer periphery of said front end 
(23) is smaller than an outer periphery of a .base 
portion (25) of said cylindrical portion of said hous- 
ing, a tapered intermediate portion (24) intercon- 
necting said front end (23) and said base portion 
(25) of said bushing. 
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Fig.2(a) Fig.2(c) *%2(e) 
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Fig.3(b) Hg.3(c) 
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Fig.5(b) 



Fig.5(c) 
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